By comparing the behaviour of Lasius niger scouts at sucrose droplets of different volumes, we empirically identified the criterion used by each scout to assess the amount of food available as well as the rules governing its decision to lay a recruitment trail. When scouts discovered food volumes exceeding the capacity of their crop (3 or 6 l), 90% immediately returned to the nest laying a recruitment trail. In contrast, when smaller food droplets (0.3, 0.7 or 1 l) were offered, several scouts stayed on the foraging area, presumably exploring it for additional food. If unsuccessful, they returned to the nest without laying a trail. The droplet volume determined the percentage of trail-laying ants but had no influence on the intensity of marking when this was initiated. The key criterion that regulated the recruiting behaviour of scouts was their ability to ingest their own desired volume. This volume acted as a threshold triggering the trail-laying response of foragers. Collective regulation of foraging according to food size resulted from the interplay between the distribution of these desired volume thresholds among colony members and the food volume available. We relate some aspects of the foraging ecology of aphid-tending ants to this decision-making process.
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The ecological success of ants depends on their ability to adjust their foraging strategies to both resources and environmental constraints (for a review see Hölldobler & Wilson 1990) . In this respect, foraging patterns of ant species that feed on honeydew or nectar are related to both the nutritional demand of ants (Sudd & Sudd 1985) and the characteristics of the food resources. Among the food-related factors that influence the ants' behaviour are the quality of the honeydew or artificial nectar (Crawford & Rissing 1983; Sudd & Sudd 1985; Breed et al. 1987 Breed et al. , 1996a Cherix 1987; de Biseau et al. 1992; Bonser et al. 1998; Völkl et al. 1999) , the density of homopterans (Addicott 1979; Itioka & Tamiji 1996) , the spatial distribution of resources (Breed et al. 1987 ) and the distance to the food (Breed et al. 1996a; Bonser et al. 1998 ). The quantity of food resources also plays a key role in the level of aphid attendance by ants (Breed et al. 1987 (Breed et al. , 1996a . In aphids, such production is related to the colony size and to species-specific differences in the excretion rate per individual (Völkl et al. 1999) .
Research has focused on the functional and evolutionary significance of the observed patterns of resource use while behavioural mechanisms and decision-making processes that underlie such foraging strategies are often disregarded. Indeed, few studies have investigated how information about food characteristics is assessed locally by the individual scout, communicated to nestmates through chemical trails and integrated into an adaptive collective response.
We investigated how the volume of a food droplet is measured at the individual level, and is subsequently communicated to nestmates via recruitment trails, in the aphid-tending ant Lasius niger. Since the first steps of recruitment affect the final foraging patterns, we observed the behaviours of scouts. Several morphological and behavioural parameters were measured and compared for ants faced with different food volumes. We asked the following questions. (1) Do ants assess food volume? How does a scout behave in relation to a food volume that is either greater or smaller than the loading capacity of its crop? (2) Does the ant assess the absolute volume of food or does it make a relative measurement of food quantity based on some individual criteria? In the latter case, are these criteria related to a physiological parameter (e.g. the crop volume) or to a temporal one (e.g. the time spent finding and/or ingesting food)? (3) How does a scout pass on its individual measurement of food volume to nestmates and how does it modulate its trail-laying behaviour? We discuss these questions in the context of ant-aphid mutualism and point out the ecological consequences of the decision-making process.
